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IS7) A wallbora comptapon tool astambty oompriaaa i partoratnd body (201 msda of an wq>andabta material 
a filter astambty (28) mounted ovsrtha booV «*d covnrfng •» porfontiont (14), tnd • too) acting to txptiid tha 
body and thn fiKar eo that tha fHtar movna towirtfs tha tvrfao* daflnlrtg tha waftbora. Thn asmnmbty may »Uo 
Induoa a protoctiva oovar (32) tor tM fmar whkh ta ramovaoit downnoitv Tha axpandabin material may be 
cofruoatad and than atavma a roundnd afcapa after expansion by tha tooL Tha asaambiy may comprisa a 
roinforenmant <2« bntwae* tha booV and tha rfcar to auppon thn flftar to ma am of th# parforotfoft*. Thn 
parioratad body may comprisa a tagmant of a coitad tubing, wNoh may be flexible and tha opan parts of tha 
perforate™ may comprise up to 40% erf the to^ 
flexible opan emit structure aldft to ■ sponge material 
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TITLE COILED TUBING SCREEN 

INVENTOR; Bennett M. Richard and Bam A. Von 

HELP OF THE IMVgMTinM 

Trie ^ of this Invent rotates todowrt 
ered on ooflad tubing where the tubing can also be expanded agatotf the 
screen to push It against the weSbore. 

BACKGROUND OF THE INVENT^ 

In typical completions In the past metallic screens have been inserted 
on rigid or coUed tubing Into a zona to the weflbore for product Prior to 
producing the zone, send particles were delivered outside the screen in a 
technique krwwn as g/a>^ packing. Scream ram also been used thai come 
prepacked with a sand laywes an ai^^ 
teoftrtquee or to be iised in copp«^ 

thescreen. The gravel packing procedures espedafy in liorizontal compla- 
in ^««Mrtalrties as to whe^ 

uniformly in the annular space so as to provide an effective gravel pack. 
Additionally, the gravel packing prooedure took valwi^ time to accornpish 
and required the use ol surface ao^pmert to liandto the material to^ 
mant In the wefloote. Another disadvantage of traditional gravel packing 
procedures is that an annular space around the screen had to balett so that 
the gravel oouM bo placed there. The end result was the inside diameter 
within the screen was necessarily smal to allow tor the presence of the 
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annular space. This constriction In size cocitd aiso adversely affect the pro- 
duc&on of the formation to the surface. 

In using certain driHng techniques, particularly bt unconsolidated for- 
mations, the drilling mud would form a barrier adjacent the weQbore which 
s cause subsequent pluming when the production began, won wfth screens 
and gravel packs being deployed. 

A more ideal situation for producing a formation is to leave the weObore 
In Its drilled state so as to create the least amourt of disturbance to the for- 
mafion which has Just been drfled. Traditional techniques leaving an annular 
10 gap which would be gravel packed, further Involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to also apply hydraulic forces on 
the fotmattan as weB as income 
used to convey the gravel. 

IS 

NUMMARY OF THE INVPmQN 

One of the objects of the present Invention is to allow a wen to be 
produced through a screen without fte need for a gravel pack. This objective 
Is acoo mpBshed by the ptaoement of an expandable screen that can move 

20 radially outwardly when placed at the desired location against the wettbore 
and be porous enough with sufficient open area to allow production from the 
formation. Another objective is to be able to easily place the screen in the 
desired location. This objective is met in one way by using coBed tubing 
which can be prepeffocated for a support Another objective is 

25 to protect the screen durtng defray to the desired location In thovwObore by 
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a providing a dispose 

after pcop^to^ofthe screen In mew^. These and other ot**ttves 

and the in the appa^ ^ method accom 

•m are torther described below in the d«^on<»f thepretoredenttodl. 

merit 



PRieF DESCRIPTION QPTMg pffliy^ 

Figure 1 beeecfloraiviewof a deviated weflboiBslw^theapiw^ 
tus expanded ao^nst the weflbore. 

Figure 2 is Vie section view along Rnes 2-2 of Rgure i . 

ngure3tetheseeflonvlewofRgure2elK)w 
inner tube against the filtering materia! 

4h asegniecrtwWeh can be rolled k»^^ 
flexibtotuttngwtifc*a>eeur 

DETAILED DESCRIPTION OF PppFERRpn PMRon,^ 

The preferred embodiment k iustnitedh cpereifcmln Rgure 1. A 
cow M)hg reel 1 Q carries a c^ortnw 

As seen in Rgure 4. segment 12 hat a |)bjraJBy<»f perfcrajforo 
beariei^haivordereBherran^ Ttesegment 
12can be punched forftetol^ 

etherlcnowntecta*uean^^ The desirable goal is to have ap- 

Pmrtraatava30or40|)eicent open s«a when the segment 12 Is roled into 
a tubular shape. Tte segment 12 cm be roBedlongit^^ 
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16 and 18 are brought together to make a tongftucfinal seam which is welded 
or otherwise dosod up. Alternatively, the segment 12 can be spkaflywund 
so that edges 16 and 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained with any given width of segment 12. 
Thte Should be compared to roHng the segment 12 into a tube where Be width 
determines (he diameter of the tube that is famed when edges 18 and 18 are 
aligned and joined in a technique weB known in tha art. 

The openings or holes 14 can be put oh i the luhing made tnmcagmert 
12 tcrorih/ a portion oftfieooited tubing str^ The segment 12 can be as 
long as the finished coiled lerig*oftrw tubing 20 with openings 14 placed at 
the desired locations. Using conventional surface eqitoment and reef 10, the 
ttexfbie tubing 20 can be quicWy run into the weHbore 22 to place the perfo- 
rated eegrr^ or stents el the desired locate 

Rp^rs 2 shows in section the tube 20 mads from the segment or seg- 
mente 12 along with openings 14. Wrapped around the openings 14 is an 
opened grid structure which can be made from metallic or composite or other 
nonmetalttc materials. The purpose of the grid 26 is to provide a support off 
of tube 20 for the open ceil fitter media 28. In the preferred embodiment, the 
media 28 is made of Viton and is an open cen structure akin to a sponge 
material such as is available from Mosttes Rubber Company of Fort Worth, 
Texas under Product No. 10292. The opening size can be made to suft. The 
significant feature of the filtering materia] 28 is that it Is ttexrbie. Thus, when 
the string 20 is preformed into a corrugated shape as shown in Rgure 3, by 
using known techniques such as pulling it through a ole.trwfflter material 28 

4 
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can(hcnbeappltedovorta8fihowninRoirt3. Thwwdtar. when the mate- 
rial 28 is properly positioned in the weDbore. a known exparisfon tool Bus- 
trated schematically as 80 in Figure 1 can be Inserted Mo fiwsMng 20 to take 
the IrtfttaJ shape stown in Rgure^ 

rnateriai28toaround8dsh^MstrowninFi fl ijre2. As a result, the filter 
material which is flextfe expands nflh the underlying tubular 20 as me shape 
of tubular 20 changes from that of figure 3 to thai of Figure 2. 

A cover material 32 can overtay the later material 28 for running in, «o 
as to protect the filter material 28 from gauges or cuts during run-in. The 
material can be a thin sheet which snaps upon the slightest expansion of the 
corrugated tubular 20 tt can be a etastomeric material that Itteralfy rips at the 
sngtitest expansion of the iindenVin^ 
3. Othermateriafcforttwcover32canbeemp^ 
thespjrttoftneimremTonor.inape 
eliminated. Amatenttwhfchdbsohttorfediemicty 
eJsot» employed as a cover 32 «uch that It wll no longer be in the way when 
it is desired to put the wefl In production. 

ScniScant expansions voiurnetrtcaBy can bo obtained tn changing the 
shape the tutxiar 20 from trie corai^ 

ptetaf^3totheroundedshap8ftsshownm Whfle a particular 

f our-lobe arrangement of the corrugated eliapete shown m figure 3. tfher 
Infflal Ghapes are wRhln the purvtow of the Invention. The significant thing is 
thte the tsideitying support struct^ 

offr*6tring20,ea6towninBoAJre^ expanding 
so as to bring the filter material 28 into contact with me weObora as dnltod. 

s 
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™ e *^comjo^ shape also pemite ^ 

WHal shape does not have to be comioated. It can be round and be ex- 
panded downhole. 

TNs technique is particularly advantageous In under-balanced cVflfing 
where circulating mod is not used. In these situations, partfcuuuty where 
shale is encountered, the advantage cf thb typed drilling can be retatoed by 
use of the apparatus and method as described. The fatal shape of the 
weUbore fe retained by the assembly when the string 20 Is expanded under 
the filter material 28 so as to push the filter material 20 up agate the weSbore 
34. In so <tolno. the formats can be 

rial 28 without the presence of an annular space around the outside of the 
filter material TrwtraditioriaJgraya 

within the tubular 20 after It has been expanded to a rounded shape is larger 
than It otherwise would have been using a traditional gravel pack which 
requires the annular space far the gravel necessitating a sniatolnsife dtam- 
eter Inside the screen. 

It should be noted that it is within the purview oftWs Invention to pro- 
duco a formation through the use of a coded tubing string such as 20 which 
is perforated with openings or holes 14. A tobmg string 20 so perforated with 
openings 14 can be used in conjunction with tradffionaJ gravel pack tech- 
niques to produce a formation. In the preferred embodiment, the open cell 
f«terrnaten^28prefBrabVrnadecrfa^ 

material 

such as Vrton Is overlaid on the corrugated tubular 20 as shown in Figure a 
The stretchable qualifies of the filter material 28 bBow Its use tn conjunction 
wfth an Httairy corrugated tube 20 as ehowntofigureSoranoncofTugated 
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TJ1 ^"*""*»^W™™1«*»«*r<n**- 
ri^28 when expandedto Its ro^^ Theopen^ h(natertal28<te 

^tube^canbeas^^aoto^poccoot^estnroMnflthe^ 
M *»»P*^*n»suffk*r«c^ 

proper depth. 

Itbalsowfthmt^pun^oftheim^topr^ 

without ^affycomigating the tube 20^ the inter materfal^ jhb 

can be expanded in an MU rounded atate to push material 28 
against the weflbore. 

Various known techniques to expand the base pipe 20 can be used. 
Tbeuseofaflexibtem*^^ 

tag sizes and holds the fonnatlon in ft. natural state when to the expanded 
POttloaasshownlnRBurBi Upcn expand the tube rrmtarW 20 with the 
After material 28 around ft act as a perforated easing for the purposes of 
production from the formation. 

The reinforcing grid 26 can be a layer thai overlays the tube 20 as 
^ h F^uro a or ftcen t» aatmctrt 
28. Then 3 Woicemert26canbernadefr^ 

end bg^neraJN/ an open weave, 
PtoyadwRfKKfto^paitlrtglr^ 

it is also wfthin the purview of the tivenfion to use an Initially round 
cross section for the tube 20 under ttof«ermaiarW28 8iHlmechankaty 
axpandlhecombinaikwaga^ However, the preferred enw 
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bodfmentmvoJv^ 

greater volumetric expansions can occur underneath the Alter material 28 to 
better position It against the weflbore. 

In the preferred embodiment, the openings 14 are round. Rounded 
5 openings provldeabeearstru^^ 

initial openings which are slotted. Using materials such as stainless steel 
316L, yield strengths ot 80,000 to 80,000 psi can be obtained. 

Itteatowfttathescopeofthel 
sfon force on the corrugated tube 20 to get it Into the rounded posfftan shown 
10 in Figure 2 such that the filter 28 engages the we&ore wfth a residual force 
and, in certain conditions, pushes back the formation materials defining toe 
wellborn to enlarge it 

The expansion techniques which are known can be used to change the 
configuration of the corrugated tube 20 under the fitter material 28 to a 
is rounded shape. These can Include devioes which employ a wedge wWch te 
pushed or pufled through the tubular or any other driving d 
the use of roDers which can be actuated radlaHy outwardly to initiate the 
expansion of the corrugated tubular as the driver advances. 

Those sMted In the art wtt appreciate the advantages of the apparatus 
20 and method as described above. In lateral completions there is some uncer- 
tainty as to the dtstrfcution of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
fimttafion on producfion from the zone in the weDbore. In certain applications 
involving unconsolidated shale formations, dtfflng Wfth mud can create an 
25 impervious cake on the weflbore waBs which wO be detrimental to fixture 
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^WWcood^toaround^ The open cefl filter material 

28 can be poshed finrty again* the torn*** where ft can easily res* 

flow due totfW8man pressures 
direction. The opening see in ft. «er ^ „ p,*,^^^ 

assembly can be protected tor ^Mmvto^Ce^Hy^^m^^ 
structure eliminated prior to or <^ the expa^ of the ^material 28 
^ the imden^ng tube 20 below ft. VVhto various iyp« of rnechanicaf 
expansions of the underlying tube 20 torn a comigated «ate to a rounded 
*ato have be<» described, o^ 
«^toweflbore»t* supper^ 

Pipe having a large open area h the order of 20 to 40 percent are also in the 

purviewofthelnvenflon. T^nMo^Wmf^cmtBttt^m^^ 

andthe«ern^2a,or^theflRarmaterial2a. 

thoffitermateitaizaif^ghmeoperarvMht^ „ 
shownfn Rgurs2. 

Thefcregoinfldisciostwandde^ 
and explanatory thereof, and var^ct^i n tneetee.enapear*ri^ 
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ate, as wea as in the details of the illustrated construction, may be 
without departing from the spirit of the invention. 
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CLAIMS 

1. A woObore conation tool as^^ 

a perforated body mads of an mpandabie material: 
a finer assembly mounted over aald perforated body so as to 
cover the perforations in said body; 

a tool acting on said body to expand it and said flier mounted 
aroundltoa^Eaafi^tomove toward the 

2. The assembly of claim t. further oomprishg: 

a protective cover tor said Oar assembly which is removable 

downhota 



3. The assembly of dafaitl. wherein: 

saidaxpanclablemateittbcomioatedto 
the wellbore.wtierauponsafd tool axparicte 
filter toward the surface defining the weHbore. 

4. The assembly of dahn S, wherein: 

said body essunes a rounded shape a fter expans io n by said toot 

5. The assembly of data 1 ( further comprising: 

i reinforcement between add body arti said filter assembly to 
support sakJf^assernWy In tfwsraa of said bo^ 
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6. 

string. 



The assembly of daim 1 , wherein: 

said perforated bod/ comprises a segment of a coded tubing 



1 7. The assembly of daim 6, wherein: 

2 said segment has an open area in flie range of up to about 40%. 

1 B. The assembly of daim 6, wherein: 

2 said segment is flexible. 

1 9. The assembly of daim 6. wherein: 

2 sakl segment Is made from a flat member which is rotied Into a 
'-^J 3 tube with a sealed longitudinal joint 



1 10. The assembly of daim 6 P wherein: 

2 raid segmentts made from a flat member and lofledspiraByto 

3 a desired diameter having its spiral seam sealed. 

1 11. The assembly of dafm 3, wherein: 

2 said perforated body comprises a segment of a coiled tubing 

3 strirm. 

1 12. The assembly of claim 1 1, further oomprtsing: 

2 a reinforcement between said body and saUAter assembly to 

3 support said ffiter assembly in the area of said body perforations. 
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13. The assembly of data* 12. further comprising: 

a protective cover for said Ster assembly which is removable 

downhole. 



1 14. AmethodofweleainiileOoacomprfatno: 

2 rimnhg ha tubular body wflh pei futaUoi M and a filter assembly 

3 mounted over the perforations on the body; 

4 expanding the tubular body downhote. 

1 15. The method of dalm 14. further comprising: 

2 providing a protective covering over the Ster assenrtty for run-in; 

3 removing the protecfive covering downhcte. 

1 16. The method of deJra 14, farther ooniprtslng: 

2 corrugating said tubular body; 

3 aftertogsaMco m i ga tin g tnto a rourrted shape by vfttue of said 

4 expanding. 

1 17. Themethod of claim 14, further comprising: 

2 engaging the weUborewtth the fiter assembly due to said ex- 

3 panoTng; 

4 ustegaseg^^ofoosedtubhgaseeJdtubulv 
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1 18. The method of claim 14, further comprising: 

2 providing a support between said tubular body and said filter 

3 assembly. 

* 19. The method of cJafm 14. further comprising: 

2 providing en open area on said tubular bodyof up toabout4o%. 

1 20. TtemetfK>dofciatm17,furtr^ 

2 corrugating said tubular body. 

3 altering said corrugating Into a rounded shape by virtue of said 

4 expanding. 
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21. A well bore completion assembly comprising an 
expandable porous downhole screen. 

22. A wellbore completion assembly as claimed in claim 

21 , wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23 . A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is expanded so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26. A wellbore completion assembly as claimed in claim 

25, wherein at least a portion of said coiled tubing is 
perforated* 

27 . A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

26. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said f liter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29. A wellbore completion assembly as claimed in any of 
claims 25-2B, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore completion assembly as claimed in any of 
claims 21-29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 



09/18/2000 18:34:13 paga -18 




Application No: GB 9908521.9 Examiner: Ben Micklewrigte 

Oatas searched: 1-32 Dateofaearth: 4 June 1999 



Patents Act 1977 

Search Report under Section 17 

Database* searched: 

UK Patent Ofte cpllecttocj, fa^ in* 

UK □ (Ed.Q): E1P(RJF) 

lot a (Ed.6): E21B (43/02 43/08 43/10) 
Otiter: Online: EPODOC 



Documents considered to be rekranf 



Ctfegocy 


Identity of document and relevant passage 


RclcvuN 
todifezif 


X.P 


WO 98/49423 Al 


(SHELL) See whole document 


1X6- 
1. U.J 5. 17 
J9.21- 
27.30 


X,Y 


WO 97/17524 Al 


(SHELL) See wfaote document, e.g. page 2 lines 
1 1-33, page 6 tines 27-31 and the figures 


X:l,6> 
M4J7.19 

.21-27 
Y: 2.15 JO 


Y 


US5310 000 


(HALLIBURTON) See whole document, e.g. 
column 3 lines 30-54 and the figures 


2.1530 


X.Y 


US4484 626 


(K-V) See e.g. column 2 line 53 to column 3 line 
11 and the figures 


X: 21-24 
Y:30 




An Executive A|cnc> of ihc Deptftaent of Tride *n<J Industry 
09/18/2000 18:34:13 page -19- 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 
COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




